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IN WORKABILITY, AND rTS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hot dip Zn-AI 
coated steel sheet in which the occurrence of high temp, 
embrittlement is remarkably reduced particularly in a 
plastic- worked part and also to provide its use where 
the progress of its high temp, embrittlement is reduced. ~ 
SOLUTION: The steel sheet excellent in workability, can § 
be obtained by forming a hot dip Zn-AI coating layer 
containing 0.1 to 75 mass% Al on the surface of a steel 
sheet as a base material which has a composition 
consisting of, by mass, <0.01% C, <0.05% Si, <0.5% Mn, < 
0.030% P, <0.0040% N, 0.0007-0.0050% B, and the balance 
Fe with inevitable impurity elements and further 
containing, if necessary, one or more elements among Ti, 
Nb, and Zr by amount, in total, >4 times the total amount 
of C and N (by mass%). This steel sheet is formed into a 
heat resistant member by means, e.g. of plastic working 
and used in a high temp, environment as high as 200 to 
500° C. 
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(54) [SMI§©«ffc] IJDXSCitlfcBiM^ Z n - A 1 ^Si4()o ^iffi^^^f ©ffiffl^^ 



(57) [6ft] 

[BUB] *«ISft*W(cfflttJDXjBfc:i3i^T*«fc:«i 
ftcDitfT6«i»jLfcffiffl^i6*iitt-rso 

t^*^©] Si%(;^^t, C:0.01%J^T, S 
i :0.05%fiTF, Mn : 0.5XWT, P :0.030%J^T, 
N :0.0040%filTT*t), B : 0.0007-0. 0050% 
U $ 6£j&S£Jfi&TT i , Nb, ZrCD^T&iaw 
±££rttT-C + N (MX) ©4«W±*#U ?£Sfl# 
F e *5 cfc ^ Rl»fi9^*M&7C* * 6 ft « S»S3ffcc£it® 
(C N Al :0.1-75M%*StrZn-AlJRjBIBtf>o 

ii^ttADX LTflftgft/SSWt L20O~5OO°CflDB5«ai*T- 



0.40 p, , , , r 




B # ■* * <«ft9*> 



( 

1 

MKCS^t, C:0.01%WT, S 
i :0.05%^T, Mn:0.5XttT, P : 0.020% WT, 
N :0.0040%«TTfe!K B : 0.0007-0.0050% ft 

MttOftBlC* Al :0.1-75gg%ft^trZn-Al 

[i*«2J *ft96tc*5l*T, C:0.01%JWT, S 
i :0.05%«T, Mn:0.5%J^T, P : 0.030%J^T, 
N : 0.0040%WTTS>tK B : 0.0007-0.0050%ft^f 
U ZblZTi, Nb, Zr©5*> 18UU:ft^§tT-C 
+ N (SS%) ©4fStt±**U SS^FeSm 
^«W^««l7C*^?>&*S»»l«6DaH{C, Al :0. 
l-75ffS%ft^fr Z n-A l*»»tf>og)B*ML 
fc»OXtt£«ftfcMtRT*oT, 200-500 c COii5^^ 
T-{$ffi£n&i}gft£lM#ffl Z n - A 1 SUgffltf)^ £$9tRo 

[»*S3 ] etJSitR©B^ft(iO.O013-0.OO50H 

s%^$>sii*ii i £tz&m&m2izizm<DMt&&ttm 

1 : 0.1-75%ft^, ^^CSi : 5%WT, Mg : 3 
%I&T, Ti :1%WT, Cr : l%WT6D-3t» 1«W± 

-A 1 ^*glfctf>o £Jf T-££Ilf *JH 1 3 tClB® 

© WSftSitf/li Z n - A 1 $kmM&> o ^fHffio 

m&m 1 -»*JH 5 (CiB«©iH«*Stf ffl Zn-Aie 

[ If jRS 6 ] ffi$Jg 1 ~»*3S 4 C IBHO Z n - A 1 

m) O2^CDrtffiiJ^gT-90 o ffltf ftffiL£Iimft400 o C<9 
*a*"C*DJ» LT600RFPJ*nj»«©)ie<ba5* D, . o (mm) 
^ct^lOOOBtr^D^CO^bil^D.ooo (dud) ft»J^L 
TIB (1) 3C*5J:lf (2) SCcDI8»**fiRfi:f * 
S»J»fiB»fflZn-A l*jS»«>o tWffio 

D.oao ^0.20x t ( 1 ) 

1.2XD... ^D,.. 0 (2) 

[»*3H7] Bft0.0007-0.0050g§%^WU Pft 
0.020Jl*XttT©ft*«t:W*fc«ftJRi|«aiBtC A 

1 *0-l-75H«%fttrZn-A l«*B«>oSJB^JB 
BE^n&Zn-Al^Satoo&atRS:. A0XLT»^ 
fflSflfcT*: L200-500°CcD^^JIiiT-^ffl-r -ffiHMb 
©5tfrftJfl]fgJ LfcMfft^ffi Z n - A 1 «8H»?gfl 

[11X9(8] inxttffleMx6fttr*CDT»ai»*« 
7 (cIB®5(D Z n - A 1 ^gi^o #IBfEGD{$ffi*&o 

«7 S &H:BI*a8*ClB«©Z n-A 



2 ) *#SB¥ 1 0- 2 6 5 9 0 1 

2 

[0 0 0 1 ] 

lftW<DRt Z&Wiftm) *^B^li x 200-50Q e C<Di^a 
[0 0 0 2 ] 

[tt*<Z>««] Zn-Al«jS»«>o&««tt, Zn© 

tt»©ttU»tt*««'ftU'C*fc. ^©JS^s Zn-A 

H^ffi^tC^ffiffl^n^ctotC^^T^^o 4»T-^Zn 
-55% A 1 £r&<&-p »M«a»o »JBg«flE)ttA1£43J: 

20 [0 0 0 3] L*U Zn^^^ifSI^MIJ 
li, tt200*CW±(DB5fflTffiffl-r4i:«)oSJIil>©Zn 

S[»SP«©^-5t, tt200'CJ^±©iftJK^#fflLx Lfr 
«Stt«(c «fc£^;k#fiDfr Settle Z nSfeo 
{£fflT L<&<. ^CDct^J&ffl^klliA 1 

30 [0 0 0 4] d©«t-5 3£cZn^«)o#M»6!)iasiefb© 

BJB«c»a-rs*akUT % 35071 ^ 

lis 45)^^Wtfe§Mll:P^'M< ££0.03911 

«%tt±^w**r*a§efbft»5±-rs*iS3b j ii^$n 

T^£o ^fttc£&^ 900° F (482°C) T*g*600f$ 

0, «itf55%Al-Zn^ft«««I»'ettS»^Pft 
0.042%«±«***&*©t*i^T600«!rlBJnJ»«©» 

[0 0 0 5 ] 

40 l&W&M&LJLot-tzmm] Lib* ±EWfi« 
-35071^&«fcB«C!!>3S»-efcJU Pft^«(C»j!lD-r* 

fc»(cs»swEa*As«RfbL. **«*«i*»*-r«»i 

fttt*Ci:aWL<. Bt^<D*ffl*--XlZ+»j5Bi* 
±IB P «/)0*® tC <fc fttt, » -3 § & (C JDX-& r (C L 

fc I£*4 * i> x lifit A* (c <g n£ iHBiaBefttt ft a* f 

© was aifcfbtt^s&r Lti+^kttfift^o #j * «jn 
50 fBkaK4oo"co»^ sottWfffl^eoo^raftjeiTtitfiifs 



( 3 

3 

[0 0 0 6] Z(D£olZ'a&<DtiimT:{t, Zn-Ali 

«> ^ S «« * inx u r ^ o fe itfJSkSBtr * » 5 Affiflgfc 
fc> *xS»©§ft<b08*&5l»B»CW"t?fPiir«^ 
&&£o ^dT, Zn-AlSftogHtti: 

fflttanxfctt* UTKflF Lft»»S8i:*oT *«ix& 10 

iff Aai6<b& S t?»Zn-Al^o^ffit-$>-: 

Tn WicioooWPJiw±i:ir%ofc««FiB©3bntt««t:*(r^ 

8fflZn-Al «SRt«)o &M«©«ffl»»*««"r 
[ 0 0 0 7 J 

fc. ffl|#JSl<0*W!ldU Ka%£*3^T. C :0.01%& 
T, S i : 0.0596WT, Mn : 0.556WT, P : 0.020% 20 
ttT, N :0.0040%WTT-*?)x B : 0.0007-0.0050% 

4S«»l«©aH^. Al : 0.1-75gM%£^<trZn 
-A 13RjBB»oSJit«j«LfcjSDXttfc:fiHxfc»l«"e 
&oT, 200-500 o Cc7)^«^T-ffiffi^tl^B^#ffi 
Zn-Al*»Hk»oS«HR*:«flt-ra*©-e**« 

[0008] nixn 2 ©«miy\ if ^ i (omitmm 

C:0.01%ttT, Si:0.05%WT, Mn:0.5% 
WT, P:0.030%aT, N : 0.0040%ttT"e& D . 
B : 0.0007-0. 0050%£^U ^^CTi, Nb, Z 30 
r©-5% 1«W±*£*T-C + N 0 4»B± 

tit. K«%T-**ixfcC**«i:N«*«(3Dd8Hi* 
[0 0 0 9] ■*« 3 <Z>#g0£l*. m*m 1 
13-0.0050g«%CD®ia£: Lfc*<Z>T-fe* 0 

[00103 m&m 4 commits tmm 1 -is#ji 3 <o 

Al : 0.1-75%£^, ^ff)CSi : 5%ttT, Mg : 
3X«LT, T i : IXfilT, C r : \%VXT<Do% lltt 

n-AlM^gitbtfeOt^o *qT»«PF 

$>£Mn, Sn, Fe^^^nn^o 

[0011] is^st 5 <Dft*m. tmm 1 4 © 

*W(C*5^T, ©J?££!8tc5-60//m£: 

[0012] tmm 6 ©awa* nxa 1 ~~m&m 4 © 50 



10-2 6 5 9 0 1 

4 

Zn-A 1 ^jggfe&o^ii&GD?*,, »(cae<h«tt«C*5 
l^T> SR8HRtC*(0lRJ3t (mm) O 2 {gCDrtdl^ST* 
90° tttf«JSL&K«*400'CCD*ft*-CllDf»LT600fiF 
HI»nS»a©JI6-fb8g* D. it (mm) *>«fcm000B$PiianJI&» 
©BfefbiSSD,... (dud) *m%.\stz£%s TIE ( 1 ) St 

*5«tv (2) aona^BiijiuTB^iHAtt***** 

D, ooo^O. 20x t ( 1) 

1.2xDuo^D,.oo (2) 

ft*5, ££-Ci^§Mb«*fcHU 90° fltfftW^L&gU 

xffi^o^^iQ^SKftffDOftHIBMI&MtUftMSR 

* -r £ II S & K Jg If ffi L ft 3 * © T- £> £ o 

[0 0 13] m%U%l<D&mZ, B£0. 0007-0. 0050g 
i%tWU Pft0.020H*%^TO$*atttiifcfi 
MXMKXBICA 1 £0.1-75ffS%^trZ n-A 1» 
*il»o8Ji^»ja*nfcZn-A13R«IB»-p*«[|E 
*DXLTBJ»ffiW«fcL200'-500 ,, CCDS5ia?a«LT-fie 
ffltS, JSffilieft©iifT*ffli*JbfeilBj»ffl»fflZn-A 

i*«iH«>^#s8ffi(Z)fieffl*asji«t-rs*cDT-fe«>o 
[ooi4] m&msco&wi*. m*mi <D9tmz#i-t 

ZbUJt*. «(catt*nxsstr*©i: Lfct)CDt?fe^o 
::t> fflttJnxfcttffltt«jB*^51inx-e»D. ^<z> 
«i:LTJ4flWitt. «W*DX, :?ut;!idx, SgoajLJjD 

x, jKt)»nx, ^-'j>^Di§^imnso 

[0015] WHOA 9 <Z>*fflHU RXfl 7 * fc I4flt«£ 
[0 0 16] 

[*W©ISflE<Z)Jg!R] *»»#6tt* Zn-AIM 
^^^^DXL^B^»(c^i>T^@n^Bii5^Yb 

XL&B^t^WSIIJKiMSfbe^lRBWt^-rsc: 

[0017] tmtimm stnutttm* 
^>o ci4, eaasts{c*5t^T*©#sa**Jijjnrsi:ffl 

ffief** J «Hfb-f *©T-, ja»«c»DXtt^B3c$ns* 

^stto.oiHaxwTfc-racfc^a* ti>o 

[0 0 18] Si (4, S«8!«(C*5t>T^©^^a*sit 



( 4 

5 

S0T£fc8MSSf*OiffifI{b&IS< ^tf>^§^ 

< Wx. D s *«WT-l40.05H«%ttTi: -T S 

©tSSSfi<M§^I^5o *56Wt'liMnt* 
il*0.5IiXttTkt*ii:#ItL^. 
[0 0 19] PI4 S ±IBS7cJ!li:gl«(c£a*ra«(c*5^ 

Td#«*«flia]-rsKi:««a«:cD«iMbft*fce>-r7c 10 
#e>©n»©*s«. s*jg9ffi<DP^ra#o.o30Ha% 

T'£& < & tK #J;U£400 o CT-600B#^£^;i&fi 

wra©iDtt&fTofea^(ciDxffl»T-©iefb©MfT4< 
s*jshr© pssistsss £ * c t tffig 

e«Mffi©ps^«iio.o20Hs%*ati:-r 
[0020] N(i N si*£*tts§wa**ittoi-*fc«> 

3i*-e©ie<bW©Jt6*fiT*-a-TLS-5o 

«tf »«© N^rattffiV < , #$g0flT ttO. 0040 

[0 0 2 1 ] BI4, *»Wt:*5i^T*«t:«»3StfB:M* 

^^Ttc^T^^o -T&fr^Bte. #$gWC:fc^T Z n 30 

- A 1 ^SS6tt>o gmmzMnUffi,ib&&tt-$ir %> o tL 
&tfc&r©*SSIs P^HuIBO^otZiSaL^oxT-B^O. 

fflttJox«ftjBja**&atjDj»L&a*(c*^T*, 

«»»«oBfflll6{b^H5(c}qi*J*ns c^^iau 
fcoO^D. Zn-Al»SIBitf)oS»ltE&aM|3a:Jf$tt 
«C»XLfcWI»aB»t*ffl«l«tC«ILTttffl-r*W, Jt 40 
mfflcDtinmz J:oT^^ o JDxSp^cDgeiboJtfT^KS 

fl«M*H;:te, ^i^l^DX^(c5OO°CJ^T0^aT-6OOB$F H 1 

■Mb©jifTtt3Nfir(ca<ao, swctofc 

»Qxa5T- ©sefbOJtfi 1 * 4 0 H« Cfifrrr * tbiz |*S 
#$?&<D B §Sfi 60. 001 3ftfi % t;JL± i: 1- £ 3 ^ bW £ 
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[0022] ETotzz. B&mttm&s&vnmm 
fbswisa-rsy^-XAto^Ttt^wa^^^^ 

WTCA^^C^m^hS, -ffcfc)^ Zn-Al 
*BEffl-tM£/B*lC, «>ogJB + OZnA«£5tf»lte(Z)J8ii 

n©ffiitfc - «A*Hi±*r4ci:A j T-*n«S5JBae^bttffli 

T-tex *ft&tt200^500^<Dfi£$5HT?fiEffl Lfcf»> ffi 
tt9Koac^B^S^(cS»IHKtDieStt||i^fl«f 
U Zn©a»lS«S:«lJiJt5. U2p*k jDXtctot 

£ isfc«o>ttt»wzPfSK» ut * Bi4+^tc{i«f -r £ £ 
£#t-#3©t% WrtftixaB-coBauifbfcnw-rs-s 
*-cBttkt)to»#«ncfiFffl-r4. z*uc»u vt^m 

■£§*«i:^i:#x_S>ft*o of- BfcJt^K^&A*;*^ 
^P©«^ *nxtCctoT§lSjec:*iifc«'>3&:SiP^ 
K1-^T*P©tt|?ffl*f«»T-3b^^---r^c:fc^HIBlT 
$>t>, *©t£SI, »DXgP(C*5lVT Z noa#fi£»*«I»J. 

su B**©fpffl*«*WT-s«c<&*i:%ie)ns 0 

[0 0 2 3] W±©«t5ttf^ffl3ei«*»*n*IRDs B6D 

<Z£.t>&Z>tz&b, S«S!«©B^a(40.0050HM% 
»Tkt5Cfc#a*LK SfctlltiStfcJSttSBCD 
^»Da^^=3^ h©M7>^6#aifet§> 0.0030S 

[0 0 2 4] T i , Nb, Z rtts Free-C, Free-N£ 

5d^T-W^^7t;^T-$>^o T i , Nb, Z 

ii^tc^o^ ia*tt«b-e«2aJH±a>*d«hDT« 

frSfr&^o Lyc* s ^T> Ti, Nb, Zr^gt^f 
2>m^lZ\L ZLtlt><Do*> l«W±$:-&ttT-C + N (S 

[0 0 2 5] C«>oga3 Al*S*LfcZn3R»»«> 
oSJBCWftti, HJSH4J4, ^ogJi+CDA 1^***5 
*<tt*«ifB±-rft#, *ffl»»i:LTAlft0.1|l 
a%W±S4j*©A s fiBffl$ixTi3»)x ctie>it«WSffi 

^$mfa*mm?z>zt&mm'<:&z>zti ( z&^ 

0^T-l4i6ot®cf>OA lCD^a^0.1gfi%i^±©^ 



( 5 

7 

B8fiR*»WLfeea, &o§Jl*<&Al<D^iS#75Sf 

[ 0 0 2 6] Z n-A 1 *MB«!«>o Si, M 

g, Ti, Cr^jglliD^nfetCOtftott, S 

tctt*uwtcK«*-^jt.«ci%. cn€>co7c**«*o-r* 10 

[0 0 2 7 ] Silt 10R«XJW±©Alft«ttZn- 

ffliblr »l|I°/o$T^lt^o C 

ttfflifet:jEBDfc«ftt«:M-#-r^fctf> N Si :5MXtl 
T, Mg : 3S?S%J^T, T i : lMXttT, Cr : I 
R«%WT©dt> lll«±*dtrZn-A 13R*B«>o 

[0 0 2 8] Zn-Al^^I«)o§l(Z)f ^ 

li> »fttt«©«tifc«ttfc«»-r*fc«>«c5-60iC£in 

[0 0 2 9 ] CZn-Al«*»«>o*atSO«fttD * 
«H0Zn-AlftjMkfe-3*flMKUU tUDESttOWM 

tt&$8«-ra*>©-cs>*« l^^t, zn-Ai^ 
ttfctoB*©fflttiox*«SLfc4:S, 

■*#«-r*!M»«*a. **w#6©tt»rcD«*. z 
n - a 1 &mm&> o e mm. s #© *nxtt & § iatm t <t 

3 r f*tfj feffl^t«Lfek^ ffV (%) ^35x0.9 
xfoB (mm) (DM&£ffi8.1'Z>Zn-Aim®mV)-og 

[0 0 3 0] **flrc«tt**Zn-A 13R*» 

#>o£$ISIi. *O»-DSM«ti0XLfc«©jDXfflt: 

*ttTic»IW*ix*tttlg**-rft«l*"C»*Ci:*«a* 

[0031] MtEottHftsiinccttsrsica. 
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mmmz*<DfaBt (mm) ©2<S©rt«*ST-90° ffitf 
ffl Iffinx^H & £ 8g{b£>iifT£>*IS § H^. s £ ffl 

fc 1000^nA0fM«(Z>|ftf bSB * ©*<b***— 
13 (1) St*. *&»#liTIB (2) ft*ft**i»fc-r 

D J0 .o^0.20x t (1) 

L2XD.0D ^D.poo (2) 

[0 0 3 2] ZZXy D 60 o^ct^D IO oo(4, ^ti^tlG 
00^BJ»»«*ctOT000RIBJn»«CD§efb«$*mm* 
fflT-«LfefiT*4o ll{b»<*CD»«&;JU SfctCSE^fc*: 

90° mf^n^Lita»iz^\xmiiMkizts^iz 
tLxm%.-rz<> z(D&oiz[sX&&btzffi,fc%z$&±i2 

(1) SC*J:tf (2) a©H«^Ifctk§, ^cozn 
- A 1 » MtRttSXIJ® jtoX&ffiffl o T K« 

S(±> 600KfP^*n»* £ lOOOttBUioMttoKfbR;* 

fb£gJB'<*£i:£cfc^T. 1000B$R8£iB**S»!<Dffiffl 

t*»s*»j»fb©JtfTtt«ft**-rs*©T**), * 
z n-A 1 »sn«>o#«ffi<z)B^tt«iiffi±rca 

[0 0 3 3] (MIWZn-AllRfflAoiMli 

R3HK#6fc^ 0 500°C£*g;i33Ii|iT'<£ffl-f S 

^ «)oSI*OAlilfil:^t)f,f % «>o#S^*5 
^TFefc©*aiBfl5*«A«^rtU Zn-A1«»B 

#ot, ftix«fc:*»*ajea»ft©jtfT*»«TattiiB 

&*-rs**flB©Zn-Al««IB«>-D&aHRIi, 200 
-500°CoaS®H-r-S^r B 1ffiffi Ufei: Sfc*©tttBft 

[0 0 3 4] *««©Zn-A 1 A«HAo«M«a. 

ait**fti*a*f a ^matifflasw, «stta«»s«« 

[0 0 3 5] 

exam 3 ai«cs«-rft*«*©»i«coi^Ti»a«cj; 

[0 0 3 6] 
[151] 



( 6 ) 
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C 


S i 


Mn 


P 


S 


A 1 


Ti 


Nb 


Z r 


B 


N 


1 


0.038 


0.004 


0.20 


0.012 


0.009 


0.035 








0.0002 


0.OO42 


2 


0.035 


0.003 


0.21 


0.012 


0.008 


0.037 











0.0023 


0.0021 


3 


0.035 


0.005 


0.17 


0.042 


0.007 


0.034 










0.0001 


0.0025 


4 


0.040 


0.004 


0.20 


0.060 


0.007 


0.038 








0.0001 


0.0018 


5 


0.003 


0.015 


0.15 


0.007 


0.007 


0.022 


0.08 






0.0001 


0.0020 


6 


0.003 


0.017 


0.15 


0.012 


0.007 


0.023 


0.03 


0.02 




0.0001 


0.0015 


7 


0.003 


0.015 


0.15 


0.010 


0.008 


0.021 


0.07 






0.0020 


0.0012 


6 


0.004 


0.017 


0.16 


0.010 


0.008 


0.022 


0.05 




0.O10 


0.0025 


0.0010 


9 


0.003 


0.015 


0.18 


0.015 


0.007 


0.020 


0.07 






0.0034 


0.0029 


10 


0.003 


0.015 


0.16 


0.063 


0.008 


0.022 


0.08 






0.0001 


0.0011 


11 


0.025 


0.003 


0.18 


0.045 


0.007 


0.020 








0.0022 


0.0025 



[0037] ztit><Dm&*mttmtRt lxnof** 

•H7cfl!afa:50flMS%H,--N 2 , D.P.=-40°C 

• Sb^Zmm :4.01i°/oAl-0.1Ii°/oMg-Zn 

• #>o£&rg : 450*C 

f#e)ntZn-Al^»otlS^ £>40xl00mmtf 



zmnmmmisT. m-f^&Hz^^tzmtKom^m^ 
u ^(Dm^m^^cDm^cD^m^cDmit^ (mm) 

izzn$<D&m£%k*7ji-r 0 

[0 0 3 8] 
[^2] 



*6o£ 


as it m z <mi) 


(%) 




20or 


2sor 


300T2 


350TC 


4cor: 


450t: 


1 


0 


0.015 


0.025 


0.125 


0.370 


0.450 


41 




2 


0 


0 


0.010 


0.015 


0.050 


0.052 


43 




3 


0 


0 


0 


0.010 


0.020 


0.035 


.35 




4 


.0 


0 


0 


0.010 


0.015 


0.025 


31 




5 


0.015 


0.030 


0.070 


0.185 


X 


X 


46 




6 


0.010 


0.034 


0.085 


0.210 


X 


X 


46 




7 


0 


0.015 


0.030 


0.040 


0.045 


0.050 


45 




8 


0 


0 


0.020 


0.030 


0.041 


0.040 


45 




9 


0 


0 


0.010 


0.015 


0.030 


0.035 


44 




10 


0 


0 


0 


0.020 


0.035 


0.033 


33 




11 


0 


0. 


.0 


0.010 


0.017 


0.032 


35 





[0 0 3 9] i2^6> P^&&£®«LB^g£i§ 

iEmmizmmLrz*ftwizmz®tmfo*m^tz4%A 

l-0A%Mg-Zn®M&b-DZmtR (No. 2, 7,8,9) 12 

&&mz&^TMit&$t<%iz'pt£ ztzftizmmcD 

zrazML, p z&miz^tsmttmtR&mi^tzbcD (n 
0.3,4,10,11) hu m<tm^iti&<m^^ixxi^^<D 

tz, p £B(D^Gmm^?nbm^®ttmfozm^tz<b 

(D (No. 1,5,6) tt, m^mW^tzo 



* : tmtt&m (Dttvi&x Ki- 
lo 040] tmmm2i mmm 1 tmm^ ^i©s 
»:o^t, famuojw(D®ttmfo*ftmL, zu-a 
i&®m&>^>zmm$:mtzo tztzL, &>^>%?kmtuT 

(Dt&Q t\,fzo 

• il^Hgl :50flMS%H,-N 2 , D.P. = -40°C 

• Zmmtfi : 55MS% A 1 -l.SWm% Si-Zn 

• ftoSiSiS : 600°C 

»o§Ji©ff$ttl5-18/zmCDlSHT-fe-pfco m^tltz 

zn-A im®te&>^gmmz~D^-znmm 1 tjmm<o 

50 8£g££fro£o ^©tg*S* 3 (C^1" e 



( 7 ) 



11 



[0 0 4 1 ] 



ftm* 10-265901 
12 



[13] 





B£ <t m 2 (on) 1 


(%> 


# 


20CC 


250*C 


300C 


350C 






1 


o 


o 


0 010 


O flSD 

V . VtfW 


V.J DO 




35 


it l£ 05 


2 


0 


0 


0.008 


0.012 


0.055 


0.062 


38 




3 


0 


0 


0 


0 


0.025 


0.037 


32 




4 


0 


0 


0 


0 


0.013 


0.015 


28 




5 


0.0)0 


0.023 


0.055 


0.160 


X 


X 


43 




6 


0.005 


0.028 


0.060 


0.170 


X 


X 


43 




7 


0 


0.010 


0.002 


0.045 


0.063 


0.068 


42 




8 


0 


0 


0.010 


0.030 


0.054 


0.062 


42 




9 


0 


0 


0.010 


0.020 


0.045 


0.053 


40 




10 


0 


0 


0 


0 


0.015 


O.0J7 


30 




I 11 


0 


0 


0 


0 


0.025 


0.035 


33 


IfclM 



[0 0 4 2] »3* i 6*>a>a«fc-5lC, 55% A 1-1.5% 
S i - Z n?gife#)-p £^*£©5k2jQX3HCo^T&. HS£ 

[0 0 4 3] CHffi^J3D 3SM6«2 4:Hlt5596Al-l. 
5XSi-ZnSB«)^SJI«l:out N ^SttiDXgp 

«>^&«©SaitR(ctKff©2«CDi?gffl|#g (2 
mmR) ©90° ffltffcflgU ^ft&CDH*4*200-- 450°C<£> 
«^©ffleT-1000RpPJinl»Lfeo 1000B#RfliD8&&©K#5|. 
CDmilBfflffiDXaJ^iCOUT^ ££180° S&affitf&ifi 



fcH 1 fc, 400 e CxlOOOB#Pa^D^(7)iS*4(C^^^±IB 

mmwrntsmtomtw-to ztzztit&mz, ±1590 
20 ° Mf *mLtzm<Dmn*4oo*cizm&i,. ioob#p^, 30 
okhh, 6oob#p^, looo&mmm&cDMibmz zmz^m 

[0 0 4 4] 
[14] 







« # 


20or 


2501C 


3oot: 


350TC 


4oor 


450TC 


1 


0 


0 


0.030 


0.080 


0.020 


0.430 


JfctM 


2 


0 


0 


0.020 


0.050 


0.080 


0.085 




3 


0 


0 


0.010 


0.055 


0.2)5 


0.320 




! 4 


0 


0 


0.012 


0.045 


0.185 


0.285 


JfcttH 


5 


0.020 


0.035 


0.085 


0.190 


X 


X 




6 


0.025 


0.035 


0.095 


0.210 


X 


X 




7 


0 


0.030 


0.020 


0.050 


0.090 


0.094 




8 


0 


0.010 


0.025 


0.045 


0.072 


0.085 




9 


0 


0.010 


0.020 


0.035 


0.057 


0.068 




!0 


0 


0 


0.010 


0.050 


0.230 


0.370 




11 


0 


0 


0.010 


0.050 


0.180 


0.257 


YUM 



[0 0 4 5] «4*£. PMltfiMLBMHl 
jEfiB(cHBU&^«Wcffi«S«Mffi«ffil^55XA 
1-1.5%S i-Znjgffi&o^SMg (No. 2,7, 8,9) 

lis »x»»(c*t>T*iifta**«ffi<»*6jxT^s 
«i*fc*<& (No.3,4, 10,11) ftvmmmi, 

jDXSlJ^OllSftttfi < IIP*. htlX l^fciC t>frfrt> h "Ts 

ffl ^ fe * ©T- 1*6008$ MIS jBgkottfbK 2 £>3tfT#<3: 
A/kJi.'bixir. 1000«MftjBiL«IIRIII®ttllMKffl(z«s 



40 ^T*»ftLTWAtt*H»-e*aci:36«JIBf»-e*4. 

£*u:j*u p*#«t$*-r^No.ioc!)etjH«*ffl 

^&*©tt, 600RPJ3Sifl^*J!efbA s JifTLfeo 
[0 0 4 6] X«M1^3CD«JR»6«>o 
?S«attl:BS§«$tfeZn-Al«i8Hj«)oia 

L£<DT% ^KIiiBJBiaa6<b<4^s«-re«HtE*OB 

so ix6©{b*«afta5«cs-r. 



( 8 ) 



13 



10-265901 

14 



[0 0 4 7] 



[«5] 





C 


S i 


Mn 


P 


s 


A 1 


T i 


B 


N 


A 


0.040 


0.004 


0.21 


0.012 


0.009 


0.035 




0.0001 


0.00)8 


B 


0.038 


0.003 


0.20 


0.012 


0.007 


0.037 





0.0003 


0.0022 


C 


0.035 


0.003 


0.18 


0.011 


0.007 


0.038 




O.0007 


0.0025 


D 


0.037 


0.003 


0.18 


0.010 


0.008 


0.038 




0:0013 


0.0017 


E 


0.035 


0.003 


0.20 


0.010 


0.007 


0.O40 




0.0024 


0.0016 


F 


0.003 


0.015 


0.15 


0.010 


0.008 


0.020 


0.05 


0.0002 


0.0020 


G 


0.003 


0.016 


0.16 


0.010 


0.008 


0.021 


0.05 


0.0007 


0.0015 


H 


0.003 


0.017 


0.15 


0.011 


0.007 


0.020 


0.06 


0.0009 


0.0016 


I 


0.003 


0.017 


0.15 


0.012 


0.008 


0.022 


0.06 


0.0015 


0.0015 


J 


0.003 


0.015 


0.15 


0.010 


0.007 


0.022 


0.04 


0.0023 


0.0020 


K 


0.003 


0.015 


0.15 


0.010 


0.007 


0.O20 


0.04 


0.0030 


0.0018 



fz'fk, f5)^H^T^^>^^o^^?S?SUTZn-Al 

• M7Z^m% : 50£Mf% Hi — N 2 , D.P. = -40°C 

• Zfemtft : 55Sfi% A 1 -1.5H S% S i - Z n 

• ib-ogmU : 600°C 

z n-A i zmmz^^xfomcD 2 {gcDftm 

(2mmR) ©90° m?*mL, ^ti^CDi&HZm 

-coumxiooommmmLtzo looo^mmcDmn^ 

m i tmmcDmmmmmiz^^^mzji-ox, »dx^o 
mit&z (D.oootc^g^-r^,) *3<&>rzo ^(om^m 

[0049] ^3^e>^^^>ct^(^ mummcoB^ 

S£M).0007ff g%J^±©Jl^tc;fc^T. T KM^-XCD 

ti*o.mmm%&±izteztm<bm$&mmizm<te 
d s n q xsp iz & it & nmsiBJb t$ *m n iz @ n tz z n - 



[0 0 5 0] 

immcD^] U±(D£oiZ, *&Wlz£ti\£, Zn- 

a i $ mm&> -3 ^ mfa £ nux^mmm i^tzmz mm 
t^^xi^tz^mitomm^, mummzp^mu-t 
20 zztzKzzmtzzt&xgtzo mummzp^mu 

& hujz& iz m u & & xas iz & ^ x & as m<t <d m 
ftzmmizMffltzmtzmi-Zo {.tzt^x^m 

te, Z n-A l^^o^Hg^Mff^OiMtt 
CC^DXLTSWr B ^fflt-SC:^^Rjf^(cr^*COT-$) 

im 1 ] J!)DX^CD«iP^fRl(C 
30 [0 2 ] 55% A 1 -1.5% S i - Z njgifc#>o ^ 

[03] 55%A1-1.5%S i - Z nmm&b^^MfoCD 

m^frzm-cxmommmmLtzm'&cD, mttmfa 
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